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Abstract of JP2002358875 
PROBLEM TO BE SOLVED: To provide a #i - 
device for manufacturing an electron source 
which can effectively manufacture an electron 
source of excellent electron emission 
characteristics by preventing damages to a 
board due to heat stress and generation of 
characteristic distribution without using an 
exhaust system accommodating a large 
vacuum chamber and high vacuum. 
SOLUTION: With the manufacturing method of 
an electron source provided with a board 
holder 207 supporting an electron source 
board 10 with a conductor formed, a vessel 12 
covering a part of an area of the electron 
source board 10, a means to make the inside 
of the vessel into a given atmosphere, and a 
means of impressing voltage on the conductor, 
the board holder 207 is provided with an 
electrostatic chuck 208 electrostatically 
absorbing the area of the electron source 
board 10 wider than the heating area from the 
conductor with voltage applied. 
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JP-A No. 2002-358875 

(54) [Title of the Invention] APPARATUS FOR 
MANUFACTURING ELECTRON SOURCE 

5 

(57) [Abstract] 

[Problem] To provide an apparatus for manufacturing 
an electron source which can effectively manufacture 
an electron source having excellent electron emission 
10 characteristics by preventing damages to a substrate 
due to heat stress and generation of characteristic 
distribution without using a large vacuum chamber and 
an exhaust system for high vacuum. 

[Solving Means] In an apparatus for manufacturing an 
15 electron source including a substrate holder 2 07 for 
supporting an electron source substrate 10 having a 
conductor thereon, a vessel 12 for covering a portion 
of the electron source substrate 10, means for 
allowing the inside of the vessel 12 to be in a 
20 predetermined atmosphere, and means for applying a 
voltage to the conductor, the substrate holder 2 07 
has an electrostatic chuck 208 electrostatically 
fixing a region of the electron source substrate 10 
wider than a heated region of the conductor by 
25 applying the voltage to the conductor. 
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[Scope of Claims for Patent] 

[Claim 1] An apparatus for manufacturing an electron 
source comprising: 

a support body for supporting an electron 
source substrate having a conductor thereon; 

a vessel for covering a portion of the electron 
source substrate; 

means for allowing the inside of the vessel to 
be in a predetermined atmosphere; and 

means for applying a voltage to the conductor, 

wherein the support body has a support means 
for electrostatically fixing a region of the electron 
source substrate wider than a heated region of the 
electron source substrate heated by the conductor by 
applying a voltage to the conductor. 
[Claim 2] The apparatus for maintaining an electron 
source, according to Claim 1, wherein the support 
means is means for electrostatically absorbing the 
electron source substrate. 

[Claim 3] The apparatus for maintaining art electron 
source, according to Claim 1 or 2 , wherein the 
support body has a heat conductive member over a 
region wider than the heated region. 
[Claim 4] The apparatus for maintaining an electron 
source, according to any one of Claims 1 to 3 , 
wherein the support body has means for radiating the 
heat from the conductor. 
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[Claim 5] The apparatus for maintaining an electron 
source, according to any one of Claims 1 to 4, 
wherein the support body has means for heating a 
region of the electron source substrate wider than 
5 the heated region. 

[Claim 6] The apparatus for maintaining an electron 
.;. source, according to any one of Claims 1 to 4, 
wherein the support body has means for cooling a 
region of the electron source substrate wider than 

10 the heated region. 

[Claim 7] The apparatus for maintaining an electron 
source, according to any one of Claims 1 to 6, 
wherein the support body has means for controlling 
the temperature for splitting a region of the 

15 electron source substrate wider than the heated 
region . 

[Claim 8] The apparatus for maintaining an electron 
source, according to any one of Claims 1 to 7, 
wherein the vessel has means for diffusing gas 

2 0 introduced into the vessel. 

[Claim 9] The apparatus for maintaining an electron 
source, according to any one of Claims 1 to 8, 
wherein the electron source substrate includes a 
plurality of devices including a conductive film and 

25 a pair of device electrodes connected to the 

conductive film and a conductor including a wire for 
connecting the plurality of devices to one another. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention 
relates to an apparatus for manufacturing an electron 
5 source including a plurality of electron emitting 
devices . 
[0002] 

/.[Background Art] Conventionally, an electron emitting 
device is classified into two kinds: a heat electron 

10 emitting device and a cold cathode electron emitting 
device. The cold cathode electron emitting device is 
classified into a field electron emitting device, a 
metal/ insulating/metal electron emitting device and a 
surface conduction electron emitting device. 

15 [0003] The surface conduction electron emitting 

device uses a phenomenon that electrons are emitted 
by allowing current to flow in a small-sized thin 
film formed on a substrate in parallel with the film 
surface . 

20 [0004] The present applicant suggested a number of 
surface conduction electron emitting devices having 
novel structures and applications thereof. The basic 
structure of the surface conduction electron emitting 
device and a method of manufacturing the same are, 

25 for example, disclosed in Japanese Unexamined Patent 
Application Publication No. 7-235255 and Japanese 
Unexamined Patent Application Publication No. 8- 
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171849 . 

[0005] The basic structure of the surface conduction 
electron emitting device has a pair of facing device 
electrodes formed on a substrate and a conductive 
5 film which is connected to the pair of device 
electrodes and having an electron emitting part 
formed at a portion thereof. The electron emitting 
part includes a split (gap) formed in a portion of 
the conductive film. A deposition film made of 
10 carbon or carbon compound is formed in the split and 
the vicinity thereof. 

[0006] A plurality of electron emitting devices are 
disposed on the substrate and bundled with a wire to 
manufacture an electron source including the 
15 plurality of surface conduction electron emitting 
devices . 

[0007] The electron source substrate and a 
fluorescent substrate are combined to form a display 
panel of an image forming apparatus . 
20 [0008] Conventionally, the electron source or the 
display panel was manufactured by the following 
methods . 

[0009] That is, in a first manufacturing method, an 
electron source substrate, on which a plurality of 
25 devices each including a conductive film and a pair 

of device electrodes connected to the conductive film 
and a wire for connecting the plurality of devices to 
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one another are formed, is prepared. Next, the 
prepared electron source substrate is mounted in a 
vacuum chamber. Next, the inside of the vacuum 
chamber is evacuated and a voltage is applied to each 
5 device through an external terminal to form a split 
in the conductive film of each device (hereinafter, 
forming the split in the conductive film of each 
> : device is referred to as a forming process) . Gas 
containing an organic material is introduced into the 

10 vacuum chamber, a voltage is applied to each device 
through the external terminal under an atmosphere 
containing the organic material, and carbon or carbon 
compound is deposited in the vicinity of the split 
(hereinafter, depositing carbon or carbon compound in 

15 the vicinity of the split is referred to as an 
activating process) . 

[0010] In a second manufacturing method,, an electron 
source substrate, on which a plurality of devices 
each including a conductive film and a pair of device 

20 electrodes connected to the conductive film and a 

wire for connecting the plurality of devices to one 
another are formed, is prepared. Next, the prepared 
electron source substrate and a substrate having a 
fluorescent material are adhered to each other 

25 through a support frame to prepare a panel of an 

image display apparatus. Thereafter, the inside of 
the panel is evacuated through an exhaust pipe and a 
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voltage is applied to each device through an external 
terminal of the panel to form a split in the 
conductive film of each device (forming process) . 
Gas containing an organic material is introduced into 
5 the panel through the exhaust pipe, a voltage is 

applied to each device through the external terminal 
under an atmosphere containing the organic material, 
and carbon or carbon compound is deposited in the 

• - yicinity of the split (activating process) . 

10 [0011] 

[Problems to be Solved by the Invention] The above- 
described manufacturing methods have the following 
problems. In the first manufacturing method, when 
the electron source substrate is enlarged, the number 

15 of the electron emitting devices increases and wiring 
current increases. Accordingly, the heating value of 
the wire increases to deteriorate a temperature 
distribution of the substrate, and the substrate is 
damaged due to heat stress or a characteristic 

20 distribution is generated. In addition, when the 

electron source substrate is enlarged, larger vacuum 
chamber and an exhaust system for high vacuum are 
required. 

[0012] In the second manufacturing method, a space in 
25 the panel of the image forming apparatus is very 
narrow (generally about several mm, in the panel 
using the surface conduction electron emitting 
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device) , it take much time to exhaust the panel and 
introduce the gas containing the organic material 
into the space in the panel. 

[0013] Accordingly, it is an object of the present 
5 invention is to provide an apparatus for 
manufacturing an electron source which can 
effectively manufacture an electron source having 
excellent electron emission characteristics by 
preventing damages to a substrate due to heat stress 
10 and generation of characteristic distribution without 
using a large vacuum chamber and an exhaust system 
for high vacuum. 

[0014] 

[Means for solving the problems] The structure of the 
15 present invention for accomplishing the object is as 
follows. 

[0015] According to the present invention, there is 
provided an apparatus for manufacturing an electron 
source including a support body for supporting an 

20 electron source substrate having a conductor thereon; 
a vessel for covering a portion of the electron 
source substrate; means for allowing the inside of 
the vessel to be in a predetermined atmosphere; and 
means for applying a voltage to the conductor, 

2 5 wherein the support body has a support means for 
electrostatically fixing a region of the electron 
source substrate wider than a heated region of the 
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electron source substrate heated by the conductor by- 
applying a voltage to the conductor. 
[0016] In the apparatus for manufacturing the 
electron source according to preferred embodiments of 
5 the present invention, the support means may be means 
for electrostatically absorbing the electron source 
substrate, the support body may have a heat 
conductive member over a region wider than the heated 
region, the support body may have means for radiating 

10 the heat from the conductor, the support body may 
have means for heating a region of the electron 
source substrate wider than the heated region, the 
support body may have means for cooling a region of 
the electron source substrate wider than the heated 

15 region, the support body may have means for 

controlling the temperature for splitting a region of 
the electron source substrate wider than the heated 
region, the vessel may have means for diffusing gas 
introduced into the vessel, and the electron source 

20 substrate includes a plurality of devices including a 
conductive film and a pair of electrodes connected to 
the conductive film and a conductor including a wire 
for connecting the plurality of devices to one 
another . 

25 [0017] 

[Embodiments of the Invention] Next, preferred 
embodiments of the present invention will be 
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described. 

[0018] An apparatus for manufacturing an electron 
source according to the present invention 
manufactures an electron emitting device by 
5 performing an energization process on a conductor 
formed on an electron source substrate to allow a 
portion of the conductor to perform an electron 
emitting * f unction . 

[0019] Preferably, on the electron source substrate, 

10 a plurality of devices including a conductive film 
and a pair of device electrodes connected to the 
conductive film and a conductor . including a wire for 
connecting the plurality of devices to one another 
are formed. In this case, by performing the 

15 energization process (the forming process and the 
activating process) on the conductor, electron 
emitting parts are formed in the conductive films of 
the plurality of devices to manufacture a surface 
conduction electron emitting device. 

2 0 [0020] First, the structure of the surface conduction 
electron emitting device and a method of 
manufacturing the same will be described. 
[0021] Fig. 3 is a view showing a schematic structure 
of the surface conduction electron emitting device, 

25 where Fig. 3(a) is a plan view thereof and Fig. 3(b) 

is a cross-sectional view taken along line A-A of Fig. 
3(a). In Fig. 3, reference numeral 10 denotes a 
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substrate (base) , 2 and 3 denote electrodes (device 
electrodes) , 4 denotes a conductive film, 29 denotes 
a carbon film, 5 denotes a gap of the carbon film 29, 
and G denotes a gap of the conductive film 4 . 
5 [0022] The substrate 10 may be made of quartz glass, 
glass containing a reduced amount of impurities such 
as Na, blue plate glass, a laminate obtained by- 
laminating Si0 2 on blue plate glass by, for example, 
a sputtering method, ceramic such as alumina, or a Si 

10 ,* substrate. 

[0023] The material of the facing device electrodes 2 
and 3 may be made of a general conductive material 
and may be appropriately selected from printed 
conductor composed of metal such as Ni, Cr, Au, Mo, W, 

15 Pt, Ti, Al, Cu or Pd or an alloy thereof, metal such 
as Pd, Ag, Au, Ru0 2 or Pd-Ag or metal oxide- thereof 
and glass, transparent conductor such as In 2 0 3 -Sn0 2 , 
and a semiconductor conductive material such as 
polysilicon. 

20 [0024] The interval between the device electrodes, 

the length of the device electrode, the width and the 
thickness of the conductive film 4 are determined in 
consideration of an application aspect. The interval 
between the device electrodes may be preferably in a 

25 range of several hundreds nm to several hundreds \xxn 
and more preferably in a range of several jam to 
several tens (am in consideration of a voltage applied 
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across the device electrodes. 

[0025] The length of the device electrode may be in a 
range of several |im to several hundreds p,m in 
consideration of the resistance value of the 
5 electrode and electron emission characteristics. The 
thickness of the device electrodes 2 and 3 may be in 
a range of several tens nm to several |um. 

[0026] Instead of the structure shown in Fig. 3, the 
conductive film 4 and the facing device electrodes 2 
10.. and 3 may be sequentially laminated on the substrate 
10 in this order. 

[0027] The main material of the conductive film 4 may 
be, for example, metal such as Pd, Pt, Ru, Ag, Au, Ti, 
In, Cu, Cr, Fe, Zn, Sn, Ta, W, or Pb, oxide such as 

15 PdO, Sn0 2/ ln 2 0 3 , PbO, or Sb 2 0 3/ boride such as Hf B 2/ 
ZrB 2 , LaB 6/ CeB 6 , YB 4 , or GdB 4/ carbide such as TiC, 
ZrC, HfC, TaC, SiC, or WC, nitride such as TiN, ZrN, 
or HfN, semiconductor such as Si or Ge, or carbon. 
[0028] As the conductive film 4, a particle film made 

20 of particles for obtaining good electron emission 

characteristics is preferably used. The thickness of 
the conductive film is appropriately set in 
consideration of the step coverage of the device 
electrodes 2 and 3, the resistance value between the 

25 device electrodes 2 and 3, and the below-described 
forming condition. The thickness of the conductive 
film 4 is preferably several A to several hundreds nm 
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and is preferably determined such that the resistance 
value Rs has 10 2 to 10 7 Q/D. Rs is a value when a 
resistance R of a thin film having a width w and a 
length 1 in a length direction is R=Rs(l/w). The 
5 thickness of the conductive film having the above - 
described resistance value is in a range of about 5 
nm to 50 nm and, in the range of the thickness, the 
thin film made of each material is the particle film. 
v The particle film is made of a plurality of particles 

10 which are adhered to one another and the minute 
structure includes a state that the particles are 
individually dispersed or the particles are next to 
one another or overlap one another (including a state 
that several particles gather to form an island- 

15 shaped structure) . The diameter of the particle is 
in a range of several A to several hundreds nm and, 
preferably, in a range of 1 nm to 20 nm. 
[0029] An example of a method of manufacturing a 
surface conduction electron emitting device having 

20 the structure shown in Fig. 3 will be described. 

[0030] 1) The substrate 10 is sufficiently cleaned 
using a cleaning material, purified water and organic 
solvent, a device electrode material is deposited by 
a vacuum deposition method, a sputtering method or 

25 the like, and the device electrodes 2 and 3 are 
formed on the substrate 10, for example, using a 
photolithographic technology. 
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[0031] 2) An organic metal solution is coated on the 
substrate 10 on which the device electrodes 2 and 3 
are formed to form an organic metal film. As the 
organic metal solution, an organic compound solution 
5 mainly made of metal used for the conductive film 4 
may be used. The organic metal film is heat -sintered 
and patterned by lift-off, etching, or the like to 
form the conductive film 4 made of metal oxide. 
Although the organic metal solution is applied using 

10 the coating method herein, the method of forming the 
conductive film 4 is not limited thereto and a vacuum 
deposition method, a sputtering method, a chemical 
vapor deposition method, a dispersion coating method, 
a dipping method a spinner method or other methods 

15 may be used. 

[0032] 3) Subsequently, a forming process is 
performed. When a voltage is applied across the 
device electrodes 2 and 3, the conductive film 4 is 
locally destroyed, deformed, or modified to form a 

2 0 gap G. 

[0033] The voltage applied to the device for 
performing the forming process has a pulse shape. As 
the pulse shape, for example, a triangular pulse 
having a constant crest value or a triangular pulse 
25 having gradually increasing crest values may be used. 

[0 034] The completion of the forming process may be 
determined by applying a voltage pulse, by which the 
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conductive film 4 is not destroyed, deformed, or 
modified, between the pulses and measuring current 
flowing in the device. For example, the forming 
process is preferably completed at a point of time 
5 when the resistance value obtained by measuring 
current flowing in the device when applying the 
voltage of about 0.1 V exceeds 1 MQ. 

[0035] The forming process is preferably performed in 
an atmosphere containing reducing substance. 

10 , [0036] When the conductive film 4 is made of metal 
oxide, as the reducing substance, organic material 
gas such as methane, ethane, ethylene, propylene, 
benzene, toluene, methanol, ethanol, or acetone may 
be used in addition to H 2 or CO. This , is because 

15 aggregation occurs when the material of the 

conductive film is changed from metal oxide to metal 
by reduction. When the conductive film 4 is made of 
metal, aggregation due to the reduction does not 
occur and thus CO or acetone does not facilitate 

20 aggregation. However, H 2 facilitates the aggregation. 
[0037] 4) An activating step is preferably performed 
on the device which has been subjected to the forming 
process. The activating step greatly changes device 
current I f and emission current I e . 

25 [0038] The activating step may be, for example, 
performed by repeatedly applying a pulse to the 
device under an atmosphere containing organic 
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material gas. This atmosphere may be obtained by 
sufficiently evacuating a vacuum using an ion pump 
and introducing the organic material gas as well as 
using organic gas remaining in the atmosphere when 
5 evacuating a vacuum vessel using an oil diffusion 
pump or a rotary pump. Since the preferred gas 
pressure of the organic material at this time varies 
depending on the application form, the shape of the 
•V. *v v acuum vessel, or the kind of the organic material, 

10 the gas, pressure of the organic material is 

appropriately set as needed. As proper organic 
material, organic acids such as alkane, alkene, 
aliphatic hydrocarbons of alkine, aromatic 
hydrocarbons, alcohols, aldehydes, ketones, amines, 

15 phenol, carboxylic acid, or sulfonic acid may be used. 
More specifically, saturated hydrocarbon expressed by 
composition formula of C n H 2n +2/ such as methane, ethane, 
propane, unsaturated hydrocarbon expressed by 
composition formula C n H 2n / such as ethylene or 

2 0 propylene, benzene, toluene, methanol, ethanol, 

formaldehyde, acetaldehyde, acetone, methyl ethyl 
ketone, methylamine, ethylamine, phenol, benzonitrile, 
or acetonitrile may be used. 

[0039] By this process, from the organic material 
25 which exists in the atmosphere, a carbon film 29 made 
of carbon or carbon compound is formed in the gap G 
in the conductive film on the substrate 10 and on the 
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conductive film 4 adjacent thereto and the device 
current I f and the emission current I e greatly vary. 
[0040] The completion determination of the activating 
step may be appropriately performed while measuring 
5 the device current I f and the emission current I e . 
The pulse width, the pulse interval, and the crest 
value of the pulse are appropriately set. 
[0041] Carbon and carbon compound, for example, 
4 contains graphite (including so-called HOPG, PG, or 

10 GC; the HOPG indicates a substantially perfect 

graphite crystal structure, PG indicates a slightly 
disordered crystal structure having a grain size of 
about 20 nm, and GC indicates a more disordered 
crystal structure having a grain size of about 2 nm) , 

15 amorphous carbon (amorphous carbon and a microcrystal 
mixture of amorphous carbon and graphite) , and 
hydrocarbon (containing compound expressed by QnHn or 
compound having the other element such as N, O or Cl) . 
The thickness of the carbon film is preferably 50 nm 

2 0 or less, and more preferably 3 0 nm or less. 

[0042] By performing the energization process, the 
device having the conductive film 4 between the 
device electrodes 2 and 3 can function as the surface 
conduction electron emitting device. 

25 [0043] The apparatus for manufacturing the electron 
source according to the present invention performs 
the above- described energization process on the 
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electron source substrate, on which the plurality of 
devices including the conductive film 4 and the pair 
of device electrodes 2 and 3 connected to the 
conductive film 4 and the conductor including a wire 
5 for connecting the plurality of devices to one 

another are formed, to manufacture an electron source 
on which a plurality of electron emitting devices is 
formed. Now, the apparatus for manufacturing the 
""electron source according to embodiments of the 

10 present invention will be described in detail. 
[0044] (First Embodiment) The apparatus for 
manufacturing the electron source according to a 
first embodiment of the present invention is shown in 
Figs. 1 and 2. Fig. 1 is a view showing a schematic 

15 structure of the apparatus and Fig. 2 is a partial 
perspective view showing a peripheral portion of an 
electron source substrate shown in Fig. 1. 
[0045] In these figures, reference numeral 10 denotes 
an electron source substrate, on which X-direction 

20 wires 7, Y-direction wires 8, devices 6 composed of a 
pair of device electrodes connected to a conductive 
film are formed. Reference numeral 12 is a vessel, 
15 denotes a gas introducing port, 16 denotes an 
exhaust port, 18 denotes a seal member, 19 denotes a 

25 diffusion plate, 21 denotes hydrogen or organic 
material gas, 22 is carrier gas, 23 denotes a 
moisture removing filer, 24 denotes a gas flow rate 
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controlling device, 25a to 25h denote valves, 26a and 
26b denote vacuum pumps, 27a and 27b denote vacuum 
gauges, 28 denotes a pipe, 30 denotes a leading wire, 
32 denotes a driver including a power supply source 
5 and a current controlling system, 31 denotes a wire 
for connecting the leading wire 3 0 of the electron 
source substrate and the driver 32, 33 denotes an 
opening of the diffusion plate 19, 62 denotes a 
vacuum frame member, and 2 07 denotes a support body 
10 for supporting the electron source substrate 
(substrate holder) . 

[0046] The vessel 12 is preferably made of a material 
which hardly emits gas, such as glass or stainless 
steel. The vessel 12 covers at least a region, in 

15 which the electron emitting devices 6 are formed, 
except the leading wire of the electron source 
substrate 10 and is endurable against a range from 
1.33xl0" 5 Pa (lxlO -7 Torr) to the atmosphere pressure. 
[0047] The seal member 18 maintains airtightness 

2 0 between the electron source substrate 10 and the 

vessel 12 and is made of an 0-ring or a rubber sheet. 
[0048] An electrostatic chuck 208 is included in the 
substrate holder 2 07. The electron source substrate 
10 is fixed by the electrostatic chuck 208 by 

25 applying a voltage across an electrode 209 disposed 
in the electrostatic chuck 208 and the electron 
source substrate 10 to attach the electron source 
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substrate 10 to the substrate holder 2 7 by an 
electrostatic force. In order to maintain the 
potential of the electron source substrate 10 with a 
predetermined value, a conductive member (not shown) 
5 such as an ITO film is formed on the rear surface of 
the substrate. 

[0049] In order to attach the electron source 
substrate 10 using the electrostatic chuck, a 
distance between the electrode 209 and the electron 

10 source substrate 10 need to be shortened and the 
electron source substrate 10 is preferably pushed 
into the electrostatic chuck 208. In the apparatus 
shown in Fig. 1, the inside of grooves 211 formed in 
the surface of the electrostatic chuck 208 is 

15 evacuated, the electron source substrate 10 is pushed 
into the electrostatic chuck by the atmosphere 
pressure, and a high voltage is applied to the 
electrode 209 by a high voltage power supply source 
210 to sufficiently absorb the electron source 

20 substrate 10. Thereafter, although the inside of the 
vacuum vessel 12 is evacuated, a pressure difference 
applied to the electron source substrate 10 is 
cancelled by the electrostatic force due to the 
electrostatic chuck 208 such that the electron source 

25 substrate 10 can be prevented from being deformed or 
damaged. 

[0050] In order to increase heat conductivity between 
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the substrate holder 207 and the electron source 
substrate 10, gas for heat exchange is preferably 
introduced into the grooves 211 which have been 
already evacuated as described above. As the applied 
5 gas, He is preferably used, but the other gas may be 
used. By introducing the gas for heat exchange, it 
is possible to perform heat conduction between the 
electron source substrate 10 and the electrostatic 
chuck 208 at portions in which the grooves 211 are 

10 formed. Since the heat conductivity increases even 
in portions, in which the grooves 211 are not formed, 
compared with a case where the electron source 
substrate 10 and the electrostatic chuck 208 are 
thermally in contact with each other due to 

15 mechanical contact, the overall heat conductivity is 
greatly improved. Accordingly, upon the energization 
process s.uch as the forming process and the 
activating process, the heat generated at the 
electron source substrate 10 easily moves to the 

2 0 substrate holder 2 07 through the electrostatic chuck 
2 08 to suppress the temperature of the electron 
source substrate 10 from increasing or to suppress a 
temperature distribution due to local generation of 
heat from being generated. 

25 [0051] By providing a temperature controlling means 
such as a heater 212 or a cooling unit 213 in the 
substrate holder 207, it is possible to more 
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precisely and uniformly control the temperature of 
the electron source substrate 10. In addition, by 
dividing the heaters 212 at the side of the device 
and at the side of leading electrode of the electron 
5 source substrate and controlling the heaters 212 

depending on the heating values thereof, respectively, 
it is, possible to reduce a temperature variation in 
■the electron source substrate 10 and minimize the 
heat stress due to the temperature distribution, 
10 thereby more surely preventing the electron source 
substrate 10 from being damaged. 

[0052] As the organic material gas 21, an organic 
material used for the activating process of the 
electron emitting device or mixed gas containing the 

15 organic material and nitrogen, helium or argon may be 
used. When the energization process such as the 
forming process is performed, gas for forming a split 
in the conductive film of the device 6, for example, 
hydrogen gas having reduction, may be introduced into 

20 the vacuum vessel 12. When the other gas is 

introduced in the other step, a desired system may be 
connected to an introducing pipe 2 8 connected to the 
vacuum vessel 12 using the valve member 25e or the 
like. 

25 [0053] When the organic material is in a gas state at 
room temperature, the organic material gas 21 may be 
used without alteration, and, when the organic 
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material is in a liquid or solid state at room 
temperature, the organic material may be vaporized or 
sublimed in a vessel or mixed with dilution gas. As 
the carrier gas 22, nitrogen or inert gas such as 
5 argon or helium is used. 

[0054] The organic material gas 21 and the carrier 
gas 22 are mixed with a predetermined ratio and 
introduced into the vacuum vessel 12. The flow rate 
and the mixture ratio of the organic material gas 21 

10 and the carrier gas 22 are controlled by the gas flow 
rate controlling device 24. The gas flow rate 
controlling device 24 includes a mass flow controller 
an electronic valve and the like. The mixed gas is 
heated to a proper temperature by a heater (not 

15 shown) provided in the vicinity of the pipe 28 as 
needed and introduced into the vacuum vessel 12 
through the gas introducing port 15. The temperature 
of the heated mixed gas is preferably equal to the 
temperature of the electron source substrate 10. 

20 [0055] It is more preferable that the moisture 
removing filer 23 is provided in the pipe 28 to 
remove the moisture contained in the introduced gas. 
In the moisture removing filer 23, absorbent material 
such as silica gel, molecular sieve, or magnesium 

25 hydroxide may be used. 

[0056] The mixed gas introduced into the vacuum 
vessel 12 is exhausted by a vacuum pump 26a through 
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an exhaust port 16 at a predetermined exhaust speed 
and the pressure of the mixed gas in the vacuum 
vessel 12 is uniformly maintained. The vacuum pump 
26a is a low vacuum pump such as a dry pump, a 
5 diaphragm pump, or a scroll pump. In the present 
invention, an oil-free pump is preferably used. 
[0057] The positions of the gas introducing port 15 
and the exhaust port 16 are not limited to the 
i 'present -embodiment and may be variously determined. 

10 In order to uniformly supply the organic material 

into the vessel 12, the gas introducing port 15 and 
the exhaust port 16 are positioned at the upper and 
lower sides, as shown in Fig. 1, or the left and 
right sides (not shown) . In addition, it is more 

15 preferable that the gas introducing port 15 and the 
exhaust port 16 are positioned at substantially 
symmetrical positions . 

[0058] The leading electrode 3 0 of the electron 
source substrate 10 is outside the vacuum vessel 12 

20 and is connected to the wire 31 using a TAB wire or a 
probe and connected to the driver 32. 
[0059] In a state that the mixed gas containing the 
organic material flows in the vacuum vessel 12, a 
pulse voltage is applied to the devices 6 on the 

25 electron source substrate 10 through the wire 31 

using the driver 32 to perform the activating process 
of the device. 
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[0060] When the pulse voltage is applied to the 
devices 6 on the electron source substrate 10 using 
the apparatus having the above -described structure to 
perform the forming process and the activating 
5 process, the heat is generated at the devices 6 and 
the wires 7 and 8. Since the heating values and the 
heated regions of the device 6 and the wires 7 and 8 
• are different from each other, temperature variation 
occurs in the electron source substrate and thus the 

10 electron source substrate may be damaged due to the 
heat stress. Therefore, in the apparatus according 
to the present invention, the electron source 
substrate 10 is fixed by the substrate holder 207 in 
a region wider than the heated region due to the 

15 energization process. 

[0061] A relationship between the heated region of 
the electron source substrate 10 due to the 
energization process and the fixed region of the 
electron source substrate 10 due to the substrate 

20 holder 207 will be described with reference to Fig. 4. 
[0062] In Fig. 4, Hs denotes a region heated by the 
plurality of devices 6 and surrounded by DHs and LHs . 
Hp denotes a region heated by the device 6 and the 
wires 7 and 8 and surrounded by DHp and LHp. Hv 

25 denotes a region of the electron source substrate 10 
fixed by the substrate holder 207 and surrounded by 
DHv and LHv. 
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[0063] In the apparatus according to the present 
invention, in the region Hv wider than the region Hp, 
the electron source substrate 10 is fixed by the 
substrate holder 207. More specifically, in the 
5 apparatus shown in Fig. 1, the electrostatic chuck 
208 included in the substrate holder 207 is provided 
over a range wider than the region Hp. The electron 
source substrate is fixed in the region wider than 
the heated region due to the energization process and 

10. ^ the heat stress generated at the electron source 

substrate is cancelled by the electrostatic force of 
the electrostatic chuck 208 upon the energization 
process, thereby preventing the electron source 
substrate 10 from being deformed or damaged. 

15 [0064] (Second Embodiment) Fig. 5 shows an apparatus 
for manufacturing an electron source according to a 
second embodiment of the present invention. Fig. 5 
is a view showing the entire structure. The same 
reference numerals as those of Fig. 1 denote the same 

20 members. 

[0065] In the first embodiment, the gas for heat 
exchange is introduced into the grooves 211 provided 
in the electrostatic chuck 208 in order to increase 
the heat conductivity between the electrostatic chuck 

25 208 and the electron source substrate 10. In 
contrast, in the present embodiment, a heat 
conductive member 214 is interposed between the 
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substrate holder 207 and the electron source 
substrate 10. The other elements are the same as 
those of the first embodiment. 

[0066] The heat conductive member 214 is provided on 
5 the substrate holder 207. Alternatively, the heat 
conductive member 214 may be interposed between the 
substrate holder 207 and the electron source 
substrate 10 or embedded in the substrate holder 207 
in order not to obstruct a mechanism for holding the 

10 electron source substrate 10. 

[0067] The heat conductive member 214 has a function 
of absorbing distortion or swell of the electron 
source substrate 10 and surely radiating heat to the 
substrate holder 2 07 upon performing the energization 

15 process on the electron source substrate 10. For 

example, the heat conductive member 214 adjusts the 
temperature according to the heating values of the 
plurality of devices, and the wire for connecting the 
plurality of devices upon the energization process 

2 0 and reduces the stress due to the temperature 

distribution in the electron source substrate 10 to 
prevent the electron source substrate from being 
cracked and damaged, thereby contributing to the 
improvement in yield. 

25 [0068] The heat conductive member 214 is provided to 
rapidly and surely radiate the heat upon the 
energization process such that the gas concentration 
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distribution due to the temperature distribution can 
be reduced and the nonunif ormity of the device 
influenced by the substrate heat distribution can be 
reduced. Accordingly, it is possible to manufacture 
5 the electron source having excellent uniformity. 
[0069] The heat conductive member 214 may be an 
elastic member. The elastic member may be made of a 
synthetic resin material such as Teflon (registered 
trademark) , a rubber material such as silicon rubber, 

10 a ceramic material such as alumina, or a metal 

material such as copper or aluminum. These materials 
may be used in a sheet shape or a divided sheet shape . 
[0070] The elastic member for configuring the heat 
conductive member 214 may have irregularities formed 

15 in the surface facing the electron source substrate 
10. The irregularities may have a cylindrical shape 
such as a circular cylindrical shape or a rectangular 
cylindrical shape, a linear shape, a projection shape 
such as a circular cone shape, a spherical shape, a 

2 0 sphere -like shape (semi -spherical shape) such as a 
rugby ball shape (elliptical shape) , or a spherical 
shape having a projection thereon. More specifically, 
it is preferable that, in the surface of the heat 
conductive member, linear irregularities (shown in 

25 Fig. 6) are formed at positions corresponding to the 
X-direction wires or the Y-direction wires of the 
electron source substrate or cylindrical 
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irregularities (shown in Fig. 7) or semi -spherical 
irregularities (not shown) are formed at positions 
corresponding to the device electrodes . 
[0071] The heat conductive member 214 may be the 
5 elastic member having a cylindrical shape such as a 
circular cylindrical shape or a rectangular 
cylindrical shape, a linear shape corresponding to 
the X-direction wires or the Y-direction wires of the 
electron source substrate, a projection shape such as 

10 a circular cone shape, a spherical shape, a sphere- 
like shape (semi -spherical shape) such as a rugby 
ball shape (elliptical shape) , or a spherical shape 
having a projection thereon, which is formed on the 
substrate holder 207. These examples are shown in 

15 Figs. 8 and 9. 

[0072] Fig. 8 is a view showing a schematic structure 
of the spherical heat conductive member using a 
plurality of elastic members. A minute spherical 
material, which can be easily deformed, such as a 

2 0 rubber member, and a spherical material having a 
diameter smaller than that of the minute spherical 
material (which is harder to be deformed than the 
rubber member) are sprayed and interposed between the 
electron source substrate 10 and the substrate holder 

25 207 to configure the heat conductive member 214. 

[0073] Fig. 9 is a view showing a schematic structure 
of the heat conductive member made of a complex 
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material . A spherical material made of heat 
conductive hard member such as a ceramic member or a 
metal member is used as a main member and the 
spherical material is coated with the rubber member 
5 to configure the heat conductive member 214. 

[0074] In the above-described apparatus for 
manufacturing the electron source substrate according 
to the present invention, since the vessel 12 covers 
at least, only the region in which the devices 6 are 
.10 . formed on the electron source substrate 10, the 

apparatus can be miniaturized. Since the leading 
electrode 30 of the electron source substrate 10 is 
placed outside the vessel, it is possible to easily 
perform the electrical connection between the 
15 electron source substrate and a power supply device 

(driver) for performing the electrical connection. 

[0075] As shown in Figs. 1 and 5, when the diffusion 
plate 19 is provided between the gas introducing port 
15 of the vessel 12 and the electron source substrate 
20 10, since the flow of the mixed gas is controlled to 
uniformly supply the organic material to the entire 
surface of the substrate, the uniformity of the 
electron emitting device is improved. 

[0076] As the diffusion plate 19, a metal plate 
25 having openings 33 is used, as shown in Figs. 1 and 5. 
It is preferable that the areas of the openings 33 of 
the diffusion plate 19 or the number of the openings 
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vary in a region adjacent to the gas introducing port 
and a region far from the gas introducing port. More 
specifically, as shown in Fig. 10 (cross-sectional 
view) and Fig. 11 (plan view), the farther the 
5 opening is from the gas introducing port 15, the 

larger the area of the opening or, although not shown, 
the larger the number of the openings . When the area 
of the opening is large or the number of the openings 
is large, the flow rate of the mixed gas flowing in 
10 thevessel 12 is substantially constant and thus the 
uniformity is improved. 

[0077] The shape of the opening of the diffusion 
plate 19 is not limited thereto. For example, the 
opening 33 is concentrically formed at a same 

15 interval or circumf erentially formed at an 

equiangular interval and the opening area of the 
opening is set such that the following equation holds. 
The opening area is set to be proportional to the 
distance from the gas introducing port 15. 

2 0 Accordingly, the introduced material can be more 
uniformly supplied to the surface of the electron 
source substrate and thus the activation of the 
electron emitting device can be uniformly performed. 
S d = So x [1 + (d/L) 2 ] 1/2 

2 5 Where, d denotes a distance from an 

intersection between a line which extends from the 
center of the gas introducing port and the diffusion 
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plate, L denotes a distance from the center of the 
gas introducing port to the intersection between the 
line which extends from the center of the gas 
introducing port and the diffusion plate, S d denotes 
5 the opening area at the distance d from the 

intersection between the line which extends from the 
center of the gas introducing port and the diffusion 
plate, and S 0 denotes the opening area at the 
intersection between the line which extends from the 
10 center of the gas introducing port and the diffusion 
plate . 

[0078] By combining the electron source manufactured 
by the manufacturing apparatus according to the 
present invention and an image forming member, it is 

15 possible to configure the image forming apparatus 

shown in Fig. 12, for example. Fig. 12 is a partial 
perspective view schematically showing the image 
forming apparatus (display panel) 68. 
[0079] In Fig. 12, reference numeral 7 denotes an X- 

20 direction wire, 8 denotes an Y-direction wire, 10 
denotes an electron source, 69 denotes an electron 
emitting device as shown in Fig. 3, 62 denotes a 
support frame, 66 denotes a face plate (including 
glass substrate 63, a metal back 64, and a 

25 fluorescent material 65), and 67 denotes a high 
voltage terminal, and Dxl to Dxm and Dyl to Dyn 
denote external terminals. 
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[0080] In the image forming apparatus shown in Fig. 
12, the electron emitting devices emit electrons by 
applying scanning signal and modulation signals by a 
signal generating means (not shown) through the 
5 external terminals Dxl to Dxm and Dyl to Dyn and a 
high voltage of about 5 kV is applied to a 
transparent electrodes (not shown) or the metal back 
65 through the high voltage terminal 67 to accelerate 
and collide electron beam with a fluorescent film 64 
10 such that the fluorescent film 64 emits the light, 
thereby displaying an image. 
[0081] 

[Examples] Hereinafter, although concrete examples of 
the present invention will be described in detail, 

15 the present invention is not limited thereto and each 
element may be replaced or changed as long as the 
object of the present invention is accomplished. 
[0082] . [Example] The present embodiment relates to 
the manufacture of the electron source shown in Fig. 

20 13, which has a plurality of surface conduction 

electron emitting devices as shown in Fig. 3 using 
the manufacturing apparatus according to the present 
invention. 

[0083] First, an electron source substrate having a 
25 plurality of conductive films which are formed in a 
simple matrix was manufactured as follows. In Figs. 
13 and 14, reference numeral 10 denotes a glass 
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substrate, 2 and 3 denote device electrodes, 4 
denotes a conductive film, 29 denotes a carbon film, 
5 denotes a gap of the carbon film 29, G denotes a 
gap of the conductive film 4, 7 denotes an X- 
5 direction wire, 8 denotes an Y-direction wire, and 9 
denotes an insulating layer. Only portions of the 
devices and the wires are shown. 

[0084] An ITO film was formed with a thickness of 100 
nm on the rear surface of the glass substrate 10 

10 having a size 350 mm x 350 mm and a thickness of 3 mm 
using a sputtering method. The ITO film is used as 
an electrode of an electrostatic chuck at the time of 
manufacturing the electron source, and the material 
thereof is not limited if the specific resistance 

15 thereof is 10 9 Qcm or less and may be semiconductor, 
metal or the like. 

[0085] Next, a Si0 2 layer was formed on the surface 
of the glass substrate 10 and Pt paste was printed 
using an offset printing method and heat-sintered to 

20 form the device electrodes 2 and 3 having a thickness 
50 nm. Ag paste was printed using a screen printing 
method and heat-sintered to form the 240 X-direction 
wires 7 and the 720 Y-direction wires 8. At the 
intersections between the X-direction wires 7 and the 

25 Y-direction wires 8, insulating paste was printed 

using the screen printing method and heat-sintered to 
form the insulating layer 9. 
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[0086] Next, a palladium complex solution was dropped 
between the device electrodes 2 and 3 using a 
bubblejet (registered trademark) type spray device 
and heated at 350°C for 30 minutes to form the 
5 conductive film 4 made of palladium oxide particles. 
The thickness of the conductive film 4 was 2 0 nm. 
[0087] As above, the electron source substrate 10, on 
which a plurality of devices including a pair of 
device electrodes 2 and 3 and the conductive film 4 

10 are arranged in a matrix with the x-direction wires 7 
arid the r Y-direction wires 8, was prepared. 
[0088] When observing the distortion and the swell of 
the electron source substrate 10, the edges of the 
substrate is curved from the central portion of the 

15 substrate by about 0.5 mm by the inherent distortion 
and swell of the substrate and the distortion and 
swell of the substrate due to the above-described 
heating step. 

[0089] Next, the following steps were performed using 
2 0 the manufacturing apparatus shown in Figs. 1 and 2. 
[0090] The electron source substrate 10 was put on 
the substrate holder 207. The electrostatic chuck 
208 included in the substrate holder 2 07 was provided 
over a range wider than a range occupied by the 
25 devices (region in which the plurality of devices 
including the device electrodes 2 and 3 and the 
conductive film 4 are arranged) and a range occupied 
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by the wires (region in which the wires 7 and 8 are 
arranged except the devices) . 

[0091] Next, the valve 25g was opened to evacuate the 
grooves 211 to 100 Pa or less and to bring the 
5 electron source substrate 10 into vacuum contact with 
the electrostatic chuck 208. At this time, the ITO 
film formed on the rear surface of the electron 
source substrate 10 was grounded to the same 
potential as that of a negative terminal of the high 

10 voltage power supply source 210. In addition, a DC 
voltage of 2 kV was supplied from the high voltage 
power supply source 210 to the electrode 2 09 to 
electrostatically bring the electron source substrate 
10 into contact with the electrostatic chuck 208. 

15 [0092] Next, the valve 25g was closed and the valve 

25h was opened to introduce He gas to the grooves 211 
such that the pressure is maintained at 500 Pa. He 
gas improves the heat conductivity between the 
electron source substrate 10 and the electrostatic 

20 chuck 208. He gas is most preferable, but N 2 , Ar, or 
the like may be used. As long as the desired heat 
conductivity is obtained, the kind of the gas is not 
specially limited. 

[0093] Next, the vessel 12 was put on the electron 
25 source substrate 10 through the O-ring 18 such that 
the ends of the wires are exposed from the vessel 12 
to form an airtight space in the vessel 12 . The 
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valve 25f was opened to evacuate the space by the 
vacuum pump 26a until the pressure decreases to IxlO" 5 
Pa or less. 

[0094] Next, the cooling water having a water 
5 temperature of 15°C was allowed to flow in the 
cooling unit 213 and a power supply source (not 
shown) having a temperature controlling function 
supplied power to an electric heater 212 to maintain 
the electron source substrate 10 at a constant 

10 temperature of 50°C. 

[0095] Next, a probe unit (not shown) 5 connected to 
the wire 31 was electrically brought into contact 
with the end of the wire on the electron source 
substrate 10 exposed from the vessel 6 and a 

15 triangular pulse having a base of 1 msec, a period of 
10 msec, and a crest value of 10 V was applied from 
the driver 32 connected to the wire 31 for 120 
seconds to perform the forming process step. As the 
result, heat generated by current flowing upon the 

20 forming process is efficiently absorbed by the 

electrostatic chuck 208. Furthermore, in order to 
minimize the heat stress generated at the electron 
source substrate 10 by the difference between the 
heating value of the device and the heating value of 

25 the wire, the heater 212 is divided and controlled 
according to the heating values such that the 
electron source substrate 10 is maintained at the 
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constant temperature of 50°C. Accordingly, it was 
possible to perform a good forming process and 
prevent the electron source substrate 10 from being 
damaged due to the heat stress . 
5 [0096] By the above-described forming process, the 
gap G shown in Fig. 3 was formed in the conductive 
film 4 . 

[0097] Next, the current flowing in the electrical 
heater 212 was adjusted to maintain the electron 

10 ""source^ substrate' 10 - at the constant temperature of 
60°C. Subsequently, benzonitrile was introduced 
through a pipe 28 or the like at a pressure of 2xl0" 4 
Pa while measuring the pressure of the vessel 12 
using an ionization gauge (not shown) . Next, a 

15 triangular pulse having a base of 1 msec, a period of 
10 msec, and a crest value of 15 V was applied from 
the driver 32 through the probe unit (not shown) for 
60 minutes to perform the activating process. As the 
result,' similar to the forming process step, the heat 

20 generated by the current flowing upon the activating 
process is efficiently absorbed by the electrostatic 
chuck 2 08. Furthermore, in order to minimize the 
heat stress generated at the electron source 
substrate 10 by the difference between the heating 

25 value of the device and the heating value of the wire, 
the heater 212 is divided and controlled according to 
the heating values such that the electron source 
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substrate 10 is maintained at the constant 
temperature of 60°C. Accordingly, it is possible to 
perform a good activating process and prevent the 
electron source substrate 10 from being damaged due 
5 to the heat stress. 

[0098] By the activating process, as shown in Fig. 3, 
the carbon film 2 9 having the gap 5 was formed. 
[0099] The electron source substrate 10 subjected to 
the above -described steps was aligned with the face 

10 plate having the glass frame and the fluorescent 

material and was sealed by low melting point glass to 
manufacture a vacuum envelope. The envelope was 
subjected to evacuating, baking, and sealing steps 
and other steps to manufacture an image forming panel 

15 shown in Fig. 12. 

[0100] In the manufactured image forming panel, the 
electron emitting devices emit electrons by applying 
scanning signal and modulation signals by a signal 
generating means (not shown) through the external 

2 0. terminals Dxl to Dxm and Dyl to Dyn and a high 

voltage of about 5kV is applied to the metal back 65 
through the high voltage terminal 67 to accelerate 
and collide electron beam with the fluorescent film 
64 such that the fluorescent film 64 emits the light, 

25 thereby displaying an image. 

[0101] In the present embodiment, by maintaining the 
electron source substrate at the constant temperature 
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upon the forming process and the activating process 
steps, it is possible to form a surface conduction 
electron emitting device having excellent 
characteristics and to manufacture an image forming 
5 panel having excellent image performance such as 

improved uniformity. In addition, it is possible to 
prevent the electron source substrate from being 
damaged due to heat stress and to improve yield. 
[0102] 

10 [Effect of the Invention] As described above, 
.according to an apparatus for manufacturing an 
electron source of the present invention, it is 
possible to prevent damages to a substrate due to 
heat stress and generation of a characteristic 

15 distribution and to efficiently manufacture an 

electron source having excellent electron emission 
characteristics, without using a large vacuum chamber 
and an exhaust system for high vacuum. 
[Brief Description of the Invention] 

2 0 [Fig. 1] Fig. 1 is a view showing an example of an 
overall schematic structure of an apparatus for 
manufacturing an electron source according to the 
present invent ion . 

[Fig. 2] Fig. 2 is a partially perspective view 
2 5 showing a peripheral portion of an electron source 
substrate of Fig. 1. 

[Fig. 3] Fig. 3 is a view showing an example of a 
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surface conduction electron emitting device 
preferably used for the electron source according to 
the embodiment of the present invention. 
[Fig. 4] Fig. 4 is a view showing a relationship 
5 between a heated region of the electron source 

substrate and a fixed region of the electron source 
substrate. 

[Fig. 5] Fig. 5 is a view showing an example of an 
overall schematic structure of an apparatus for 
10 manufacturing an electron source according to the 
present invention. 

[Fig. 6] Fig. 6 is a perspective view showing an 
example of the shape of a heat conductive member used 
for the apparatus for manufacturing the electron 

15 source according to the present invention. 

[Fig. 7] Fig. 7 is a perspective view showing another 
example of the shape of the heat conductive member 
used for the apparatus for manufacturing the electron 
source according to the present invention. 

20 [Fig. 8] Fig. 8 is a cross-sectional view showing an 
example of a heat conductive member using a spherical 
rubber material used for the apparatus for 
manufacturing the electron source according to the 
present invention . 

25 [Fig. 9] Fig. 9 is a cross-sectional view showing 

another example of the heat conductive member using 
the spherical rubber material used for the apparatus 
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for manufacturing the electron source according to 
the present invention. 

[Fig. 10] Fig. 10 is a cross-sectional view showing 
an example of the shape of a diffusion plate used for 
5 the apparatus for manufacturing the electron source 
according to the present invention. 

[Fig. 11] Fig. 11 is a plan view showing the shape of 
the diffusion plate used for the apparatus for 
manufacturing the electron source according to the 
10 present invention. 

[Fig. 12] Fig. 12 is a partial perspective view 
showing the structure of an image forming apparatus. 
[Fig. 13] Fig. 13 is a plan view showing an electron 
source according to the present invention. 
15 [Fig. 14] Fig. 14 is a plan view showing an electron 
source substrate according to the present invention. 
[Reference Numerals] 

2, 3: device electrode 
4: conductive film 
2 0 G: gap of the conductive film 

5: gap of a carbon film 
6 : device 

7: X-direction wire 
8 : Y-direction wire 
25 9: insulating layer 

10: electron source substrate 
12: vessel 
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15: gas introducing port 

16: gas exhausting port 

18 : seal member 

19: diffusion plate 

21: organic material gas 

22 : carrier gas 

23: moisture removing filer 

24: gas flow rate controlling device 

2 5a to 2 5f: valve 

2 6a, 2 6b: vacuum pump 
26a, 2 7b: vacuum gauge 
28: pipe 

3 0 : leading wire 

31: wire for connecting the leading wire 30 of 
the electron source substrate and a driver 32 

32 : driver including a power/current measuring 
device and a current -voltage control system device 

33 : opening of the diffusion plate 19 

62 : vacuum frame member 

63 : glass substrate 

64 : metal back 

65: fluorescent material 

66 : face plate 

67: high voltage terminal 

68: image forming apparatus (display panel) 
69: electron emitting device 
207: substrate holder 
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208: electrostatic chuck 

209: electrode in the electrostatic chuck 

210: power supply source 

211: groove 

5 212: heater 

213: cooling unit 

214: heat conductive member 
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[Fig. 1] 

COOLING WATER INLET , COOLING WATER OUTLET, HE GAS 
[Fig. 5] 

5 COOLING WATER INLET, COOLING WATER OUTLET 
[Fig. 8] 

SPHERICAL MATERIAL OF RUBBER MEMBER 
SPHERICAL MATERIAL OF HARD MEMBER SUCH AS HARD 
10 SYNTHETIC RESIN,,. METAL, CERAMIC 

[Fig. 9] 

SPHERICAL MATERIAL COVERED WITH RUBBER MEMBER 
COATING OF RUBBER MEMBER 
15 SPHERICAL MATERIAL OF HARD MEMBER SUCH AS HARD 
SYNTHETIC RESIN, METAL, CERAMIC 
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